Seasonal modulation of luteinizing-hormone secretion in female rhesus monkeys.
The seasonal restriction of ovulations in rhesus monkeys is thought to be due to enhanced estradiol (E2)-negative feedback suppression of luteinizing hormone (LH) during the spring and summer anovulatory months. This hypothesis was examined in seven ovariectomized monkeys housed in an outdoor environment and treated with various doses of E2 in a counterbalanced design during both the anovulatory season (May-Jul) and the breeding season (Sep-Nov). Subcutaneous implants of E2 produced levels that mimicked late follicular (LF-100 pg/ml) or periovulatory concentrations (PO-190 pg/ml). Analyses of twice weekly serum samples revealed that during the period of no E2 treatment (NT), basal levels of bioactive LH were significantly lower in the summer than the fall. Although treatment with both doses of E2 lowered basal LH levels during both seasons, the decrease in LH was significantly greater during the summer. Samples collected at 15-min intervals for 2 h revealed that during NT, LH pulses were significantly slower during the summer than in the fall, whereas pulse amplitude did not differ between seasons. Treatment with both doses of E2 either abolished or significantly reduced both LH pulse amplitude and frequency in the summer. In contrast, LH pulses during the fall were not affected by E2 treatment. Response to treatment with LH-releasing hormone (5 micrograms/kg i.v.) revealed that release was significantly reduced during E2 treatment in the summer. These data indicate that seasonal changes in the environment influence both nongonadal control and E2-negative feedback inhibition of LH secretion. The reduced ability of E2 to maximally suppress LH release in the fall can thus account for the seasonally delimited pattern of ovulations observed in rhesus monkeys.